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To measure dosages needed to control insect pests, entomologists Stephen Wraight (left) and John Vandenberg apply fungal spdest
insects in a plexiglassPtower.

uld natural fungi help rein in In Vandenberg’s tests so far, the moth  “We found dramatic differences
iMportant insect pests of vege- succumbed to both fungi, while only the among these strains in their relative vir-
table and cereal crops? Beauverighad much impact on the aphid. ulence, spore size, germination speed,
Very possibly, according to and ability of spores to attach to the sur-
ARS entomologist John D. Van- Alternatives to Bt face of the insect,” says Vandenberg.
denberg. He has been focusing on wheth- At least 10 other insects, including  “The highly virulent strains have larg-
er two parasitic fungi in particular— |ndian meal moths, have developed someer spores that attach easily to the insect’s
Beauveria bassianand Paecilomyces resistance t®t, especially where farm- cuticle and germinate quickly. A strain
fumosoroseus-eeuld become biological ers have used it extensively. But fungi with smaller spores doesn't attach well,
controls for diamondback moths and are promising alternatives, according togerminates slowly, and isn’t able to in-
Russian wheat aphids. Vandenberg, who is based at ARS’ U.S.fect the moth.”

“The Russian wheat aphid is a major plant, Soil, and Nutrition Laboratory in In laboratory experiments witB.
pest of U.S. winter wheat and barley,” |thaca, New York. bassiana all larval stages of the moth
says Vandenberg. “And the diamondback “with P. fumosoroseyissays Vanden- Were susceptible to infection. But larvae
moth is a worldwide pest of cabbage,berg, “field studies on application rates exposed to the spores shortly before
broccoli, canola, and other cruciferousand residual effects on subsequent popmolting avoided infection because they
crops. ulations are needed to select appropriaté€juickly shed their cuticle.

“Each year, farmers worldwide spend strains. We also need to better understand “Larvae died more quickly at moder-
more than $1 billion to control diamond- and manage the fungal infection pro- ate temperatures and when exposed to
back moths—primarily with chemical cess.” higher doses dB. bassianapores,” he
insecticides,” he notes. But in many ar-  |n laboratory studies, Vandenberg andsays. “These studies will help us to pre-
eas, the moth has become resistant t€ornell University graduate student Jen-dict the success of timely applications of
conventional insecticides, as well as tonifer Altre compared eight strains Bf ~ field-applied fungi.”
natural bacterial controls suchBacil-  fumosoroseugor their ability to infect In related research, Vandenberg and
lus thuringiensisor Bt. and kill the diamondback moth. Anthony M. Shelton, a Cornell Univer-
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Could diamondback moths and Russian wheat
aphids succumb to these two biocontrol fungi?

sity entomologist investigate®l bas-
sianafor diamondback moth control on
cabbage seedlings grown in
screenhouses. Farmers who grow
cabbage rely on these seedlings, which
they transplant and grow in their fields.
“Commercial crucifer seedlings can
be contaminated with insecticide-
resistant diamondback moths,” Vanden-
berg says. “By the time these seedlings
become established in the field,
diamondback moth larval populations
can be high enough to require control.”

A Commercial Product Works
Vandenberg and Shelton applied
Mycotrol, a commercial formulation of
B. bassianato infested cabbage seed-
lings. Mycotrol was developed through

KEITH WELLER (K8561-2)

safe, effective biological control of the
diamondback moth. These fungi should
also work to control other moth pests.”

Control of Russian Wheat Aphids
Vandenberg has also explored both
fungi for control of the Russian wheat
aphid, Diuraphis noxia This aphid
spends the winter primarily on wheat
and barley throughout its North Ameri-
can range—16 states and 2 Canadian 1
provinces. Since invading the United Cultured Beauveria bassian&ungus.
States in about 1986, the 1/16-inch-long
green aphids have cost growers more
than $850 million in insecticide treat-
ments, crop yield losses, and other costs.
In field studies, Vandenberg and
University of Idaho entomologist Larry
E. Sandvol infested plots of spring-
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a cooperative research and development planted wheat with the Russian wheat

agreement between ARS and Mycotech
Corporation of Butte, Montana. In
March 1995, the U.S. Environmental
Protection Agency approved its use on
a variety of pests and crops.

Vandenberg and colleagues were the
first to field-test Mycotrol’s effective-
ness on the diamondback moth. They
found that weekly or twice-weekly ap-
plications significantly reduced insect
populations and damage to seedlings,
compared to water-sprayed controls.

“This treatment is as effective as
conventional insecticides,” Vandenberg
says. “The fungus persists on treated
leaves for more than 2 weeks to pro-
vide continued protection.”

Both Mycotrol formulations—as
wettable powder and as an emulsifiable
suspension—reduced moth larval pop-
ulations when applied to larger plants
in the field. Multiple applications also
improved performance. Field trials are
under way using Mycotrol in combina-
tion with conventional insecticides for
season-long management of diamond-
back moths and other pests.

“These findings will allow industrial
producers to select more useful strains
of both fungi,” he says. “It will help
farmers more efficiently apply fungi for
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aphid. They then tested sporesBf
bassianaandP. fumosoroseufor their .
ability to control the pest.

“We found significant reductions in

aphid popglaﬂons O\{er allthree seasons The green diamondback moth larva on the
after spraying. bassianas Mycotrol,” left is alive and healthy, the reddish one on
he says. Sampling 4 days after spray- the right was recently killed by Beauveria
ing revealed that 52 percent of the bassianaspores, and the one in the middle
aphids on wheat tillers—shoots that :cfo‘;:]"\’;i’tf‘?nw'th spores that have erupted
sprout from the plant's base—were in- '
fected with the fungus.
In 1997 and 1998, Vandenberg and after one or two applications.
Sandvol applied Mycotrol once to larg- To find ways to improve the field sta-
er, 1-acre plots using a moveable pipe bility of this fungus, Vandenberg and
irrigation system. Aphid populations Sandvol are cooperating with microbi-
dropped significantly within 2 to 3 ologist Mark A. Jackson. He is in the
weeks after spraying. Fermentation Biochemistry Research
He says these studies showed the po-Unit of ARS’ National Center for Agri-
tential for controlling the Russian wheat cultural Utilization Research in Peoria,
aphid using fungi. They proved that the lllinois.—By Hank Becker, ARS.
treatment works on a large scale and has ~ This research is part of Crop and
commercial potential. Commaodity Pest Biology, Control, and
Vandenberg says that although oth- Quarantine, an ARS National Program
ers have shown that other strain®8of  described on the World Wide Web at
bassianawork against this aphid, this http://www.nps.ars.
is the first time Mycotrol's effectiveness usda.gov/programs/cppvs.htm.
on the Russian wheat aphid has beenre- John D. Vandenberg is at the USDA-
ported. ARS U.S. Plant, Soil, and Nutrition Lab-
Tests withP. fumosoroseuwere in-  oratory, Tower Rd., Ithaca, NY, 14853;
conclusive. The fungus reduced Russian phone (607) 255-2456, fax (607) 255-
wheat aphid in 1995, but not in 1996, 1132, e-mail jdv3@cornell.edll
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